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(54) ISmo&m Z*xHr9 97y?T' 

(57) imffl 

mm] mfe, g*£ m&) 4i?©#je«>a 

fcfc JE1" 5 r £ # T* t -5 3 ft 5c/u yt7y7°7— -fiM) 

IE-f-5mu IW©feH3^y^7 77'T-y 
It JOS i W©feS:Bfa©fel-*«-r 5<0ic&g&& 
**#Si:*«l*»m*aS:W-r-5wtKiJ:!?. ±1211 




1 

i ] fca&ua 3 ist^y 9 r > -f^-^^m 

£ -f 3 3 Itjifry 9Ty /f-y^CiEfe, 
[ If im 2 ] IS^iI 1 {cfEfc© 3 Rtc^ y^Ty-fT— 
yyvroffljET-fco-C, 10 
MIE&i^ «TlWB«**«»t*flS**fc*l3E 3 ^tEA- y 

a©fifc3Efc$;ftS <fc 5 (Ciul23 1k7C/Uy V?7~— 
■f^^lEth Z. b btont-tZ 3 Xtc/v y9Ty y*7- 

[»#5 3] mJfe3*7t^->^Ts/^x-7->fi, ffilE 
flfr^feffiWfe»c±o-C, mrfE&^£©gt£if*£-frfc 20 
3 ftTc/i' y 9T y -fy—zf>vn-h &z\b b "T ■5W 
*JI 1 * fctt 2 MIEfc© 3 &7C^ y9Ty /f-^KD 

[»#« 4 ] A^ltfgsx 3 Jfcjc/V' y * 7 
y 7 p x-y^T'tH^®^'r- 9 5 Bfc&a^g 

StfE3ft5c^y *7 •yf'r—y VuSrftilfl-f £ 

*a snfciwa 3 y * r y •/t-^/w&i-m.t 
e>*ifc©iias ct^ie b #j©&x-y- 

Sr. BuEBft©6x-*^&$*i3@fS©fex-y*K 

ftycttmflEfe^^x-^ £*iiE LTitufE 3 y 9T 
y -fy—zffrZffilE-tttWL b «r*pr 5 £ t Sr#« <b + 

[If #15] M#E4ldffi«©Hfc»a§£«-C*>oT, 
MIEffi jE*«T4HjE £*xfc 3 IfcjE^y * T y t'x-^/p 
£ffl^TMEB#J©££ffi#-r5#&£#U 40 

r. (Dmjj^mz x o •cm^^ntifiiE b i$©fex © 

3 #C7eA- y$Ty -fT—ZfWffijE i: frjft 9 ill" r <h £ 

£b\c x ffiEHulC m^fe^y^©nan-«toT 

ffr&£tifc 3 JfcTcA-y * 7 y ^t-T'A©®^©^ 



11-205620 

2 

[8**17] lf#l4~6©^rft^C|Efc©ltf£Ma 
[If #11 8] ^*«7}C|Eii©T f ^^7-7'y >^ 

^IWEJW3t¥S»- i o TfflS LT HUI2 B $)<D&T-# 
[If #1 9 ] If #1 7 *fcf± 8 (CfEic©r i?*** 7- 

y ^© A^fer 1 '- ? Srfe^l"^ #a i , y ^© A 

^©fe^y^©m^T-^^#^.^<t, HulEIij^ 
^a^g(ciS:(tf>tL-5, BulEA^fex-^«!;i1llEm7Jfe 
"f—Zfrb tulE 3 ^tc/W y ^ T y - ^ f^rtf 5 

[000 1] 
[0 0 0 2] 

^ (y7h3t-) f£b*<D£m<D*T4 TfflX-jjy-m 
^x^T^fe5Am^x^^^fi, ^n^tL@^r©fegg 

£ *T b T ^ 5 fc«>, A^JT /<-< ^ XAt) $ tt^:* 7 - 
m&T-9. 0iJx«R (UyK) % G (y*y-^) , B 

o -) 4 if&ffl^fW ^.T*iE?itJcsm-r ^ ^cfc^fiA 
m^x/W^P^-e2^©fe^d5jg^tc, WittfSVMc 

ia^ s 4 < »«-r * «t ? ui** $ nft tttttf * f> ft v \ 

[0 0 0 3] L/!>>Lft#ib, ^©i ?ftfe'£&fi$MT* 
-f^lCioTA^^nSA^S^-^Srr, g, bi 



3 

©ttWjWftf^&R, G, Bkt^kts Afimm?' 
~V (r, g, b) (R, G, B) 

R=f, (r, g, b) 
G=f 6 (r, g, b) 
B= f » (r , g, b) 

(r, g, b) ^h^m±(ox^mtim^-^ 
(r, g, b) zffimcftz>ztnx*zte\<\ 10 
[0004] tmm<D&mfa-k^<-yi-^=>> 
t°^-?<D%mz-m\ mmnnmxmom^m 

#$@)§§ifc£#K n bfr*imtti:iXf;X^Z> a m 
7L\i, **\1-X* MtLX s ±123; 
(1) ■C**H«*»a9«lfcJ:86*ES:iPitT7 r y 
y^-icmtiir 3 ± 5 ft ^ t i*ji;<ff^5 «t 5 Kfto 

3Jk%/Vy?Ty7T-7'/l' (UT. 3DLUTt 20 

iO^-TJ;?^ 3 D L U T f±„ SIlc*7-Bt^^ 
-fa^icfc^T, A;^ tm 7i^A*7^'i'^l:J:o 
TA#$ft5A2){§-5HI (r, g, b) tU^x/W 
oTttl^^ TlCtitfrr<5fc.*©tMj« 

(r, g, b) \z.m&irttih<?>, Attit>is%m<Dtt& 
m&*mt>t&mmxh5o ua»L4a«b, c©j;5ft 

3DLUTtt, Affi^fW&^^LT-^© OfTR 
ft) fl**tfNHrC-5-*.fe;h,6fcit>, NXNXNiB 

k<DXhz, ::©fc&, ano«*-ett 4 Xlfti-^jfi^ 
(ft*) w^wwiaot, A*ft#«*»bm^ 

flr#lt«:*»-CV*«. 

[00 0 5] ~©<fc 9ft 3DLUTSr^1-€.^tc(i x 
^t-r-5H^a^^4o^-C#^©fe^s/^S:A^S 

I * 9 t p, jxx ^ 5 o £ ©fe^ y ^H-ftSi&fc 3 
(RGB, CMY) ©£4Ti§HH&tf;£-*-3N!:«oftS- 
ISrS^WfcN X N X NfeCfe^ y f fflftf-^ , 40 
t-ftt>*>Affl^*&^7 ? -^T«|$$ti5o 
[00 0 6] ±12© J: 5 ft*j£-Cfe§E»ffl 3 D L UT Sr 

£©£fc*tt£j^lI©£K^jELfc^<t^9«#, 0Ux. 

ofcflllfefcttJ:lffcvM§-&^\ m*©i&6, £©W££ 
<£9#$ft5fe(C<rEt5*£ft^ 5 UlUi&5„ C 
©±9ft*§£Kfi. §6<)©fe©jiia{cfi[R-r5fe^x 

±i£LfcJ:9t^ BWofetffcT-jStefcftT 50 



ftfflW- 1 1 -2 0 5 6 2 0 
4 

(c^-TS; (i) ©±5fcfc«fc#*afcllSf« , 
f. , f. Srffl^S^«H«t L-C*fc$ixS. 
ioTfi, r©i5ftiimf. , fc , f, 

(i) 

©WJc#£ Lfc#^Kfi&^££ £"© J: 5 \£&JEirtit£ 
X v 5 r i t-fift i *k ^ 5 ffflJB# fe o 

fc. Sfc, fe#*«Wfc*4WSJ:5fcL^fclffc<|> 
fc^g^ftfHu«^^c-cL*9^, rtb^i^nita 

J: 5 fc&T-^x - * Sr^IEi- 5 r. £ liglt* ttft ^ i: ^ 

pPplJS/^ifcofc, 
[0 0 0 7] 

BMJjWKftLJ: 5 b1r&9M\ **WoiWf±, ±12 
fe) ft £*©#£©£ (Bft©fe) SrFfS©fefc^-r5 

Tc/v-y * T y ^-^©ffilEffiis 

[0 0 0 8] 

IlUii:l?ftt5fcftOfi] ±fEBttfcaj«1-5fc«> 
^:||BJ©mi©ffi^f±, fe*«fcffl3ft5cA'y^Ty 

©gWirft^fe^^S^TC/i'y^TyT'T 1 -^^©^^ 
jS*-e©BiS:#»t), *fef>nfcKg|{cjSCTmiIfi@W 
fe^B^<bftSMS©fe^mi-5©{c^ftSul5^ 

3PJ© 3 ftTC/v- ^7 y ^-^©ffilEffifi, Mte^ 
^SrfitrfE3E**fc»t»b$-&fc«jE 3 ftTC^y 9T y 
-77—-7>v?£m^X, Bf)IE@W©fe^ttl^$-fr5IS 

m*$nfcfrEBW©fe*>&HriB»^*-e©ffi« 
SfrlESEfttc^:CTltfI2t&^©^* 
^*fe^Igir, Sr*9iS-LT, iffEBW©fe^MM© 
fetc^t «t 5 t-miiE 3 &7C^y 7*7-7^ 
SrM]Ei-«©*«#4UV\ Sfc, mi!H3^5c^5,^Ty 

jS©Sc*** $ -frfc 3 ifcTn-'i- y9Tv -fr-zf/VXh % 

[0 0 0 9] Sfc, *%W<D%2<Dnm\t. A^/Pi^x 
?rfe^ffl 3 9T v Zfr-Zf frXtiit)W& 

T—?icm&-rz>m&® ! imwx'hvx, huE3&tc^ 
ft^fe©fex-^^. suiE»#i*a*»e>a*m$ixfcM 



5 

* t g& £ ft 5 m S©£t*- * tc^^^- ^ © \z& 

,£r-y- £;$jE LTiuK 3 ftjc/Uy * 7 y y*x-7>£ 

mrn-^m^b *^-tz> r. t &#fic£-f sB^a^g 

[ooio] £fc, #3gBJ©B^*aaggli, £bi^ 
flHE*t3E#&-C*i IE $ ftfc 3 y97y 7°x -7> 

y97y -7t—-? 'WffijEk *m <9 m-f(DtiW& U\ 
Sfc, *S^©B$sMagg[i, £bK, ffiiEmjlc, ^ 
tiitt^< y ^©£* J; o Tffr& £ ftfc 3 ft Tt^V y 

[OOllltfc, *S§SJ!©Jf§ 3 ©?§#(!, ±EH2© 

9fa©ftS:^trH«S:IB3ei-S*«S:WU MiEB&iE 

[0 0 12] tfc, *^iq©x^^^*y-7°y Vy* 
f±» iiufEBf£&agjH{ct§:ttbft5, ituf53ft 

5c A- y * 7 v -fy- ~ -?>v fcf&fc-f 5 © feffl ^ b ft 5 

©A;t>£x-y- KS^TffriEB&E&SgK«fc oT, 
/n-K=J tr-BHfct LTm^$ft7tfe/-?y^^tfajUT 

fex - * b Bif IE 3 ft 5c/w y 9 7 y 7<r— Zftfi. 
[0 0 13] 

[0014] Hit v>%m<n> 3 ftjc^y 

7 7 yZf7 L -zf/U<DffiJEfe&M1&tZ*mW<0% 2 ©ffi 
«OiSlft»ai6fiS:fll WO* 3 ©MS©x v^y" 

A'#7-7 f !J ^^©-HJ£0l|^^1-7'ny^ElT'fe5 o 
|B]0^-tJ;9tc % #^Oi!3©fifiS©x> ; y->'i'#7 



(4) 4$H¥l 1 -2 0 5 6 2 0 

6 

-7"y^^l0fi, A»f-^D1 (r, g, b) 
Srm^/B^T : '-^D2 (R, G, B) fe 3 ft^y ^ 7 
y-fT-zf/V {UT, 3DLUTtt5) Srffl 1/^38* 
1"5 title, #389§©Sf! l©li^©3DLUT©MjE 
jfefclSMS-f*, *3§W©S|2©fit£©B{g>Maggl 2 

i, B&&au£ff 1 2^btu^$ftsm^B^-^D 

2 (R, G, B) *S<fctf$Bl OlS©3DLUT©iI 
fe*tr 5fcfc©fe^y^m^ffl&x-y-D3 J ^IE£ft 
B ftfetH^fflfir-y- D 4 fc iKg<5^TW8ilS£B 
10 it Ltaj^P l^fflM^yf P 2^]E$tifc 
fctt^B&feP 3 4ifS:a*1-*B«l|E«»»l 4t, til 
*fe/-?y^P 2^|±l^BWfeP 3^©B^i*-5ttJ^ 
jfrSfeP 4 ©feSJKSrffai LTUAfe^'y ^©fer-y- 
D 5 Sdfef-^ D 6 ^ISi iiiafif-^ D 7 
ft i£#-5 jgffit+a'M I6t, -feffilE© B W t & 5 

fe«E© B^i fcsj^afe&ffrfc-r 5Mafiffr«#s 2 

o t^#-T5 0 

[0 0 15] 41 s , *HM©B^a^gl 2f4, ±kB 
20 Lfci5i:, AAIftf-^Dl (r, g, b) Srrtjft 
■f5 3DLUT-C&g£&LTffl2lB&7*-y"D2 (R, 
G, B) fCtb*1-5'b©T?*5^ **BJ»C*J^Ttt, 
fef ftffi 3 D L U T Sr«»ttt«iE L t, £>£#£©£ 

b^o) {c^gl^fts j: 3DLUT©iEM 
Hffi-t5fcfe©t>©T*fc9, ta^0«Ji-4oV^-Cfi. 3DL 
UT©^t^r5o 

[0016] ei 2 icB®*aa^e 1 2 ©-ms^jw^p 

yy0Sr*1-„ PHatC^-ripfe, fe/-?y^©db^fflfe 
30 r-^D3ioJ;0:ttl^fe7 : -'-^D5S:mt#bT3DLU 
T&ffr&1-5 3DLUTffr£#I8:2 2 C©3DLU 
Tffit¥il2 2{C±oT^$ft^ 0iJiliNXNXN 
(N(iS^) S©3DLUT}CfflraMaSr=fTo-r, J: <9 
^S, ^JxtfMxMxM (M> N) S©3DLUT^r# 
^t53DLUTif^l24t, :©iP B 1ff2 4|: 
iot#WcMXMXMS3 DLUT^fiE3 DLU 
TSrftJrt-fS^*!; 2 ^*JJ 26A»b«Hrt$ftfc 

3DLU.T^K^tHL, 3DLUTO^f-?« 

# £ ftfcfefcfilE© B M i 4 5 B ftfer - ^ £ ©&£F«3± 

£ 2 8 K J; o bftfc^SllC^ CT B Wfex - ^ D 
6^, JSft$ftfcfe»E<0Baii:fc50fSfe7 f -*D7 
(C^1-^©|C^S4 3 DLUTO^f-^©!^ 

*s:*a-rs*«i**a#si:3oi:, e©»m^®3 0 

{Cj;oT#bftfc^m*7ctt3DLUT©^T-^-^ 
St^jE LTMiE^ftfc 3 D L U T Srffr£-f -5 3 D L U T 
%$JE^m32b, e©ffliE^a3 2{Ci5^iE3DLU 
T^^^U 2 6a»e>tt*tiiU -©MiE3DLUT(Cj; 
otA^Itr-^D 1 (r, g, b) ^a^B^x- 
50 ^D2 (R, G, B) \z£&tZ&£&^m3 4 b*% 



7 

[0 0 17] tZ.%X\ ^*JJ2 6fCf4, 3DLUTIC 
iPx., 3DLUTffrfc#&2 2(CioT 3DLUT^ 
J*-*-* yf-P 2^B#J&Srifi^jEB#)£P 
3fc££'bB&12&=£gl 4iaotHlM5fcft©fe 
y^m^fflfe'T-^ D 3 tflfetiJ^fflT 2 '-* D 4 4 
£fc**ftL-C*J<©aUv\ IWIiil2lc 

B^t^t^ si^Magai 2 g^M^iE^g 

©tt, #SS1 2, 1 4 frfty#Pl-&®fC&K&flHR'bft 
^$tl5o fc*>\ iH^fl2«f5 3DLU 

&*HttJ#a3 0, *&jE#a3 2 C 

t><tv\ Bfc&a^si 2w±iB©##sfco^-cttP 

[0018] BifelB^e 14li, HI 1 \C7frf£ o {C, 

frWM&f-tVZ (R, G, B) ^fe/N-y^ffl^ffl 
D 3 *?B Wfe-S»0E3E 1 WfeW^fflx-^ D4I: 
SoVT^ftWf^^ftft^'©^/^ t< ttBWoiE 

TtB^BiiPl, ffl^yf-P2WI«ifeP3/j: 
fc ^©^^©^^ilffl^T-fc-*.,, 

[ 0 0 1 9 ] S^f+aiJg» 1 6 (±. m^I$tlfc3DLU 

^$jtfcswfeP3^®^te»g@i 4*»e>ffl/j**t*i 

flE iE B Wfe P 3 *> ± W0f afif^/*#a 2 0 {C «t o Tffcfc 

$*bfcB*tftS0fafeP4©fe«a[S:Sfaiu rn^fe 

6 *J i XWm&T - * D 7 £Et#-f -5 fc fe© (75 T-fe 
5o *»Wfc*Jt*-C\ Sjgffffiggl 6f±, figgSrff 

if©±5 4t>o-etJ:<» Jfttfh sufeth * 
mmmmmm) Kxmtfzzktfx-zz. « 

[002 0] B Wfeff j« 1 8 14, BfMBftSIt l 4 

tt 5 #5£feT*£> 5 B £ffr£-f 5 tz ft © t> <0T* h -5 . 
MSfeff ric^S 2 0 »4, PHfeCSSff 1 4 X'ttifi ZtlZ 



(5) #PjH¥1 1 -2 0 5 6 2 0 

8 

©fe£ffr£1-<5fcfe©t>©-Cfc.5 0 
[0 0 2 1 ] «xtf, E#Wf4/4 5 y /<— iM^-f 

fet1"^ri^x^5 0 lot, rr-Cf4, #9-^* 

io oliP3^u 13 7-1- *-Yv>Wb^Wahmr-$L 
ft¥a&££BftfefNc¥ai 8 ir1~5 i i^T't 5 0 

J^U B«£fc59rS0feP 4 t LXh 

[0 0 2 2] *|8MO*2©ffi«©B«*aaS«*J < tW 

#3SW©I& 1 (DWm<D 3 -y y ^T-^VWi 

Eifcfco^TR0i1-5. ft, BWllil2<n3D 
LUT^ft2 2*iJ:tflSra^a2 4|C±5 3DLU 
TOffofcfrffifco^TattW-f 3. 03 (4, 3DLUTff 
«2 2fcit;i^24|;j;53DLUT(D^ 

[0 0 2 3] B&&9SB1 2©^*!i 2 6 
f-tti^)fflfex-^D3S:Bg^tilbT, 3DLUTK? 
a 2 2fci£5i:fct>|c» u-^7})>?t£t*<DWiMLmm 
30 gfil 4{Cf±l^L, BttfBftSBl 4»C*5^-C, fe/^y 

fW^fef-^D3i^^t, @^r©^«-r4> 0iJ 

2Srm^1-5„ ^5LT, B3l;/TfJ:5l;3DLUT 
fflfe/<-y5 L P2iUT, -^A/ifeft, ^JxJiR (u 
y K) , G (^y-» , B (^-) fco^T, 

3 , 1-4fc*>Bi«lEflkgfli 1 4 -©A^if#{g ( r i , 
gi , bk , i = l~N, j=l~N, k=l~N) & 
40 ia^--g-b-ti:fcNXNXNfe©^y^B^ t^b^NX 

[0 0 2 4] iggV^-C. ^ p LTm^$tlfcNXNXN(@ 
©a*fe^y^P2S:ji«tfaiSHl 6-CSH8L-C, ffl 
^7fOfef-?D5 v i-<C*>*>Bffe3E»Sll 1 4 
©m^{f^-{g (Ri , Gj , Bi , i, j, k = l~ 

n) £*#5 0 ~ o Lxmbtitcm*>m%mD 5 (r. , 

Gi , B t , i, j, k = l~N) l4B^Maggl2 
\CAt)£tl, 3DLUTf^fig^a2 2\cmbftZ>o 
[0 0 2 5] 3DLUTm&#a2 2 f4, 3fefCA 

50 ^j^lxfcNXNX N<@©fe^°y f-®^SrtB^-r-5©icffl 



l^fcA/jft^HSD 3 (n , gj , b. , i, j, k = 
1~N) i N C 5 Lt A^)$tlfcN x N X N(@©fe^ 7 
^H^P2©SiJ^fCj;oT#P > ttfcai^{f-t{iD5 (R 
i , Gi , B» , i, j, k = l~N) ir£ffl^T, -f 
4fc>*>, #fe/>V^©Affi^f§^ffi£*ttfr£-fr-C, NX 
NXNl3DLUT^t5. C 9 Lt, t£*£iPJ 
HIMLT, NXNXNt3DLUTSrMt5-t^ 
£<5„ C©i54NXNXNt3DLUTSrMt5* 

[0 0 2 6] m^X, 3DLUTiFs1fS2 4U, 
LTfNc£tlfcN X NXNS3DLUT^/7-f Vffi 
IB*?© 3 ftjc*IW-e*tW LT, #fet@{COV^-C^-tim 
^f|U"<A«SrN*>feM (M>N) > #RtfM = (N- 
1) XL+ 1 {Cti^r^-tirfciiffiS (MXMXMg) CD 3 
DLUT^t^ -r-C% 3DLUTiR?g;24 

tf, a*^p©3ft7c*tW-e<>J:<, #Rfi\ xT"?* 
ic^9>f>*W<i:if4«#*u\ Stt«© 

ffiWMXMXMg3DLUT^|?.^tm5 0 ft 
fc, '3DLUTM¥t2 2l:J:5NXNXNa©3D 

icNTfcixtf, 3 D L U Tttlffl^g: 2 4 (Ci Z>W$*ft 

o tmtttt < > 3 d l u TUtra^a 2 4 g # < 

[0 0 2 7] rpLT#bttfcMXMXMg3DLUT 
tC^LT, #3SI?J!©Ml©Sti©3DLUT©*§IEffi£ 
HiSLT> WMXMXMt3DLUT5-#^ 0 124 
fi> *5SWO|gl©1ll«©3DLUTOlijEifeO— Hlft 

[0 0 2 8] 3DLUTffr£#a2 2*»J;Oqfira#&2 
4{CioT^$tlfciSffiS3DLUTfi, ^t!J26 
IWfeP 3fcJ;UMfeP4tt, 

H-SSgfii 6tcioTffai$ix, -eft-eft BWfrr-* 
D 6 tJit^EffSfex — ^ D 7 t LTW^MSgfi 1 21 
AE=/" { (L 1-L2) ! + 



(6) 1 -2 0 5 6 2 0 

10 

SSI 2©CPUft£©^|gffl/^y^Wfc&£ftT:fc 
9 > -tft-PftEHIS**g: 2 8 43 J; tf&fc** tti#& 3 

o -cfijffl ftsj:? (c®^^as« 1 2 icjs^ 

[0 0 2 9] Mxff, S^feiLTfi, a— tf^tt±*5 
9©fe£'£xfc^i&?feT*fcftfi\ i:© «t 5 te&Xh 

10 fc, rft&©BWfe&fe£*LTtt±rf3B«fcfc5Blr 
Sfett> 3— ?©#^fe©JL;i^£f?^©&*t£^gi 

**ftfcj£CT»:tia£i-fttf&<, WKfWRSft* 

i\, Mill *H0Jffi{c4o^Tfi, ffiS©flfl*H-**fcS 
©«^Rfc:Sm3ft5W26S:BWfi£ LTBgirl- 

fcL-Cffl^S©** 

[0030] ucic, mmn^tkz 8f±, 2 6*> 

5>3DLUTS:S6*aU 3DLUTCMf-^ 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The correction method of the three-dimension look-up table characterized by calculating the 
converted quantity of said lattice point required to face amending the three-dimension look-up table for color 
conversion, find the distance from the color which serves as the purpose of color correction in a color space to 
the lattice point of a three-dimension look-up table, and change said purpose color into the desired color used 
as a target according to the found distance. 

[Claim 2] The process to which the color of said purpose is made to output using the amendment three- 
dimension look-up table to which it is amendment of a three-dimension look-up table according to claim 1, and 
only said converted quantity changed said lattice point, The process which finds the distance from the color of 
said outputted purpose to said lattice point, The correction method of the three-dimension look-up table 
characterized by repeating the process which calculates the converted quantity of said lattice point according to 
said distance, and amending said three-dimension look-up table so that the color of said purpose may change to 
a desired color. 

[Claim 3] Said three-dimension look-up table is the correction method of the three-dimension look-up table 
according to claim 1 or 2 beforehand characterized by being the three-dimension look-up table which increased 
the number of said lattice points by interpolation before amendment 

[Claim 4] A means to be the image processing system which changes input image data into output image data by 
the three-dimension look-up table for color conversion, and to store said three-dimension look-up table, A 
means to calculate the distance in the color space of the color data of the color used as the purpose of color 
correction, and the lattice point data of said three-dimension look-up table read from said storing means, A 
means to compute the converted quantity of said lattice point data required to change the color data of said 
purpose into the color data of said purpose, and the desired color data into which it is changed according to the 
distance found with this distance operation means, The image processing system characterized by having a 
means by which only the converted quantity computed by this converted quantity calculation means amends 
said lattice point data, and amends said three-dimension look-up table. 

[Claim 5] The image processing system characterized by to repeat acquisition of the color data of said purpose 
which has a means output the color of said purpose using the three-dimension look-up table which is an image 
processing system according to claim 4, and was amended with said amendment means, and was outputted by 
this output means, the operation of the distance by said distance operation means, calculation of the converted 
quantity by said converted-quantity calculation means, and amendment of the three-dimension look-up table by 
said amendment means. 

[Claim 6] The image processing system characterized by having a interpolation means to be an image processing 
system according to claim 4 or 5, and to increase the number of the lattice points of the three-dimension look- 
up table further created by the observation of an output color patch beforehand before amendment. 
[Claim 7] The digital color printer characterized by having an image processing system according to claim 4 to 6 
and image recording equipment which outputs a visible playback image according to said output image data 
obtained with this image processing system. 

[Claim 8] The digital color printer characterized by to be a digital color printer according to claim 7, to output 
the hard-copy image with which said image-recording equipment contains the color of said purpose, to measure 
[ have a means measure the image containing the image containing the target color, and a desired color, ] the 
hard-copy image containing this output hard-copy image and a desired color with said measurement means 
further, respectively, and to acquire the color data of said purpose, and the color data of said request. 
[Claim 9] A means to store the input color data of two or more color patches which are digital color printers 
according to claim 7 or 8, and are used for creating said three-dimension look-up table further prepared in said 
image processing system, A means to measure the color patch outputted as a hard copy image, and to obtain 
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the output color data of said color patches of two or more with said image recording equipment based on the 
input color data of a color patch, The digital color printer characterized by having a means to create said three- 
dimension lookup day bull from said input color data prepared in said image processing system, and said output 
color data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a digital color printer equipped with an image processing system 
equipped with the correction method and this function of the three-dimension look-up table for color 
conversion, and this. 
[0002] 

[Description of the Prior Art] The multimedia which transmits color picture information between the media of a 
large number, such as a photograph, printing, a copy (hard copy), television, and a monitor (soft copy), attracts 
attention with progress of current and digital technique. Color picture information is performed by digital color 
picture data in such a multi-media system. In such a multi-media system, in order to reproduce correctly the 
color picture data inputted with the input device since it had the color space of a proper, respectively, for 
example, R (red), G (Green), and B (blue), C (cyanogen), M (Magenta), Y (yellow), etc. by the output device, the 
I/O device treating various I/O media must be changed appropriately [ a color space mutual between I/O 
devices ] so that it may correspond the neither more nor less mutually. 

[0003] However, such color conversion is not a line type in many cases. For example, when setting to r, g, and b 
the input image data inputted by the input device from input media and setting the output image data for 
outputting to output media by the output device to R, G, and B, Generally the conversion to output image data 
(R, G, B) from input image data (r, g, b) is a complicated un-****** function fR like the formula (1) with which 
****** map relation does not become but is indicated to be below, fG, and fB. It is expressed as map relation to 
be used. Depending on the case, they are such a function fR, fG, and fB. The very thing may be unable to be 
defined. 
R=fR (r,g,b) 

G=fG (r, g, b) (1) 

B=fB (r,g,b) 

Thus, since color conversion is not a line type, the good output image data (R, G, B) of color reproduction nature 
cannot be easily obtained from input image data (r, g, b). 

[0004] In recent years, an opportunity to treat color information by the computer increases with the 
improvement in the engine performance of a computer, or the spread of personal computers, and it is becoming 
possible to solve a non— line type function. For example, what a color picture is digitized with a scanner, and the 
color correction by the non-line type map shown by the above-mentioned formula (1) is added, and outputs to a 
printer is performed increasingly widely. Although there is also a transformation method which used the color 
transformation matrix in changing the color information between different devices mutually, when proofreading 
the I/O device of such color information, the transformation method using a three-dimension look-up table (it is 
hereafter described as 3DLUT) is used well. Here, as shown in drawing 7 , 3DLUT is an identification key showing 
the correspondence relation of an I/O signal value for changing the input signal value (r, g, b) inputted by the 
input device from input media into the output signal value (R, G, B) for outputting to output media by the output 
device in the system which outputs a color picture actually. However, since it is given to the I/O signal values of 
each at a fixed (it is limited) number of stages, for example, N stage, such a 3DLUT is given as a map of an I/O 
signal value about the lattice point of a NxNxN individual. For this reason, in actual conversion, since it is very 
rare, that the point to change hits at the lattice point is calculating the output signal value from the input signal 
value with interpolation of three-dimension (volume) interpolation etc. 

[0005] In case such a 3DLUT is created, the method of setting in the target image output system, inputting or 
outputting a specific color patch, and asking for the map relation of the I / O data value is taken. This color 
patch consists of, the color patch image data, i.e., the I/O lattice point data, of the NxNxN color which combined 
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the signal value of N stage representing each signal value of three colors (RGB, CMY) with the first independent 
order. 

[0006] Although it is possible to calculate 3DLUT for color conversion by the above approaches, in case color 
conversion is carried out, there are often a case to which it was brighter or pink cut the opportunity, for 
example, the flesh color of a face, to want to correct only a certain specific color to a desired color, for a while 
where he wants to finish beige, a case where the green of plants and empty blue are corrected to the color liked 
more, etc. In such a case, although the lattice point data located around the target color are corrected and it is 
made to be changed into a desired color, as mentioned above, asking just for how since it is very rare, that the 
target color exists in the lattice point should correct the lattice point, when the target color exists between the 
lattice points had the problem of not being easy. Moreover, although an unnatural jump will be produced in an 
image if it is not made for a color not to change continuously, correcting lattice point data so that this can be 
performed automatically had the problem of not being easy. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels the trouble of the above- 
mentioned conventional technique, and is to offer the digital color printer equipped with the image processing 
system and this which carry out the correction method of a three-dimension look-up table and this which can 
correct partially the lattice point data of the three-dimension look-up table for color conversion so that specific 
colors (the target color), such as flesh color, a blue sky color, and a plants color (green), can be changed into a 
desired color. 
[0008] 

[Means for Solving the Problem] The distance from the color which becomes [ in / / in order to attain the 
above-mentioned purpose / for the 1st mode of this invention amending the three-dimension look-up table for 
color conversion / a color space ] with the purpose of color correction to the lattice point of a three-dimension 
look-up table is found, and the correction method of the three-dimension look-up table characterized by to 
calculate the converted quantity of said lattice point required to change said purpose color into the desired color 
used as a target according to the found distance is offered. Here the correction method of the three-dimension 
look-up table of this invention The process to which the color of said purpose is made to output using the 
amendment three-dimension look-up table to which only said converted quantity changed said lattice point, It is 
desirable to repeat the process which finds the distance from the color of said outputted purpose to said lattice 
point, and the process which calculates the converted quantity of said lattice point according to said distance, 
and to amend said three-dimension look-up table so that the color of said purpose may change to a desired 
color. Moreover, as for said three-dimension look-up table, it is desirable that it is the three-dimension look-up 
table which increased the number of said lattice points by interpolation beforehand before amendment 
[0009] Moreover, a means for the 2nd mode of this invention to be an image processing system which changes 
input image data into output image data by the three-dimension look-up table for color conversion, and to store 
said three-dimension look-up table, A means to calculate the distance in the color space of the color data of 
the color used as the purpose of color correction, and the lattice point data of said three-dimension look— up 
table read from said storing means, A means to compute the converted quantity of said lattice point data 
required to change the color data of said purpose into the color data of said purpose, and the desired color data 
into which it is changed according to the distance found with this distance operation means, The image 
processing system characterized by having a means by which only the converted quantity computed by this 
converted quantity calculation means amends said lattice point data, and amends said three-dimension look-up 
table is offered. 

[0010] Moreover, as for the image processing system of this invention, it is desirable to repeat acquisition of the 
color data of said purpose which has a means to output the color of said purpose further using the three- 
dimension look-up table amended with said amendment means, and was outputted by this output means, the 
operation of the distance by said distance operation means, calculation of the converted quantity by said 
converted quantity calculation means, and amendment of the three-dimension look-up table by said amendment 
means. Moreover, as for the image processing system of this invention, it is desirable to have further a 
interpolation means to increase the number of the lattice points of the three-dimension look-up table created by 
the observation of an output color patch, beforehand before amendment. 

[0011] Moreover, the 3rd mode of this invention offers the digital color printer characterized by having the image 
processing system of the 2nd mode of the above, and image recording equipment which outputs a visible 
playback image according to said output image data obtained with this image processing system. Moreover, as 
for the digital color printer of this invention, it is desirable to have a means to measure the image which contains 
the image containing the target color and a desired color further, to output the hard-copy image with which said 
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image recording equipment contains the color of said purpose, to measure the hard-copy image containing this 
output hard copy image and a desired color with said measurement means, respectively, and to acquire the color 
data of said purpose and the color data of said request. 

[0012] Moreover, a means to store the input color data of two or more color patches used for the digital color 
printer of this invention creating further said three-dimension look-up table prepared in said image processing 
system, A means to measure the color patch outputted as a hard copy image, and to obtain the output color 
data of said color patches of two or more with said image recording equipment based on the input color data of 
a color patch, It is desirable to have a means to create said three-dimension lookup day bull from said input 
color data prepared in said image processing system and said output color data. 
[0013] 

[Embodiment of the Invention] The digital color printer equipped with the image processing system and this 
which carry the correction method of a three-dimension look-up table and this concerning this invention out is 
explained below at a detail based on the suitable example shown in an attached drawing. 
[0014] drawing 1 — the 1st voice of this invention — the 2nd voice of this invention which enforces the 
correction method of a three-dimension look-up table [ like ] — the 3rd voice of this invention equipped with 
the image processing system [ like ] — it is the block diagram showing one example of a digital color printer 
[ like ]. As shown in this drawing, the digital color printer 10 of the 3rd mode of this invention While using a 
three-dimension look-up table (hereafter referred to as 3DLUT) for the output image data D2 (R, G, B) and 
changing the input image data D1 (r, g, b) into it The image processing system 12 of the 2nd mode of this 
invention which enforces the correction method of 3DLUT of the 1st mode of this invention, It is based on the 
color data D3 for a color patch output for performing the correction method of 3DLUT [ like ], the corrected 
color data D4 for the purpose color output, the output image data D2 (R, G, B) outputted from an image 
processing system 12, and the 1st voice — as a visible playback image The image recording equipment 14 which 
outputs the output image P1, the output color patch P2, the corrected output purpose color P3, The 
concentration metering device 16 which obtains the request color data D7 which measure the depth of shade of 
the output request color P4 used as the output color patch P2, the output purpose color P3, or its target, and 
serve as the color data D5 and the purpose color data D6 of an output color patch, and a target, It has a 
purpose color creation means 18 to create the color used as the purpose of color correction, i.e., the purpose 
color, and a request color creation means 20 to create the request color used as the target of color correction. 
[0015] First, although the image processing system 12 of this invention carries out color conversion by 3DLUT 
which builds in the input image data D1 (r, g, b) and is outputted to the output image data D2 (R, G, B) as 
mentioned above In this invention, 3DLUT for color conversion is corrected partially, it is for enforcing the 
correction method of 3DLUT from which a certain specific color is changed into a. desired color (only henceforth 
a target color), i.e., the color from which it becomes a target, and creation of 3DLUT is also performed in the 
example of illustration. 

[0016] The block diagram of one example of an image processing system 12 is shown in drawing 2 . A 3DLUT 
creation means 22 to acquire the color data D3 for an output and the output color data D5 of a color patch, and 
to create 3DLUT as shown in this drawing, A 3DLUT interpolation means 24 to perform interpolation processing 
to 3DLUT of a NxNxN (N is plurality) stage, and to create multistage, for example, a MxMxM (M>N) stage, 3DLUT 
more for example, it was created by this 3DLUT creation means 22, The memory 26 which stores MxMxM stage 
3DLUT obtained by this interpolation means 24, and correction 3DLUT, A distance operation means 28 to read 
3DLUT stored from memory 26 and to calculate the distance on the color space of the lattice point data of 
3DLUT, the purpose of the acquired color correction, and the becoming purpose color data, A converted 
quantity calculation means 30 to compute the converted quantity of the lattice point data of 3DLUT required to 
change the purpose color data D6 into the request color data D7 used as the target of the acquired color 
correction according to the distance found by this distance operation means 28, A 3DLUT amendment means 32 
to create 3DLUT by which only the converted quantity obtained by this calculation means 30 corrected the 
lattice point data of 3DLUT, and was amended, Amendment 3DLUT by this amendment means 32 is read from 
memory 26, and it has a color conversion means 34 to change the input image data D1 (r, g, b) into the output 
image data D2 (R, G, B) by this amendment 3DLUT. 

[0017] By the way, it is good for memory 26 to store the color data D3 for a color patch output for outputting 
the color patch P2, the purpose color or the correction purpose color P3, etc. for creating 3DLUT with 3DLUT 
creation means 22 with image recording equipment 14 in addition to 3DLUT, the data D4 for the purpose color 
output, etc. Moreover, although not illustrated to an image processing system 12, the control section which 
controls the image processing system 12 the very thing, image recording equipment 14, and digital printer 10 
whole is prepared, and it consists of CPUs etc. For this reason, information required to control each equipments 
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12 and 14 besides a digital printer 10 by the control section is also stored in memory 26. In addition, the 
software performed by CPU may constitute a part or all of a 3DLUT creation means 22 to constitute an image 
processing system 12, the interpolation means 24, the distance operation means 28, the converted quantity 
calculation means 30, and the amendment means 32. Each above-mentioned means of an image processing 
system 12 is explained in full detail. 

[0018] As image recording equipment 14 is shown in drawing 1 , are outputted from an image processing system 
12. Based on the digital output image data D2 (R, G, B), the color data D3 for a color patch output and the 
purpose color for an image output, or the data D4 for the correction purpose color output, image exposure is 
performed to dedication of sensitive material, a photo conductor, etc., or the record medium of a proper. It is for 
carrying out the development of the exposed record ingredient, and outputting as visible playback images, such 
as the output image P1, the output color patch P2, and the output purpose color P3, and although not illustrated, 
the laser beam printer which consists of an image aligner and a developer can be mentioned. In this invention, 
there is especially no limit in the exposure method of an image aligner, or the development method of a 
developer, for example, a method with a laser exposure method, conventionally well-known wet, a dry-developing 
method, etc. can be applied. 

[0019] Densitometry equipment 16 measures the depth of shade of the request color P4 used as the target 
created by the correction purpose color P3 and the request color creation means 20 which were outputted from 
the purpose color P3 created by the color patch P2 for 3DLUT creation and the purpose color creation means 
18 which were outputted, or image recording equipment 14. It is for acquiring the output color patch data D5 f the 
purpose color data and the correction purpose color data D6, and the request color data D7. In this invention, if 
densitometry equipment 16 can measure the depth of shade and depth-of-shade data can be obtained, what 
kind of thing is sufficient as it, for example, it can mention a concentration meter, a colorimeter, a scanner 
(image reader), etc. Therefore, densitometry equipment 16 constitutes a color patch data acquisition means, the 
purpose color data acquisition means, or a request color data acquisition means. 

[0020] The purpose color creation means 18 is for creating the purpose color which is a specific color chosen in 
order to change the color of finishing in the image outputted with image recording equipment 14. The request 
color creation means 20 is for creating the desired color used as the target for finishing the specific purpose 
color in the image outputted with image recording equipment 14. 

[0021] For example, record ingredients are sensitive material, such as a reversal film, a color chart is photoed to 
this sensitive material, when a photography result is obtained after development, the color chosen for the 
purpose of color correction in a photography result can be made into the purpose color P3, and the color of the 
point that a color chart corresponds can be made into the request color used as a target. Therefore, the color 
chart itself can be used as the image P4 with a request color, and the request color creation means 20 is 
unnecessary, can use a photography result as the image P3 with the purpose color, and can make a photography 
means, a development means, etc. of a color chart the purpose color creation means 18 here. In addition, when 
there is sensitive material of the another kind which can obtain the color used as a target as a photography 
result, it is good also as a desired color P4 which photos the same photographic subject and serves as a target 
in the photography result. In this case, a means to obtain the photography means of the same photographic 
subject and its result etc. can be made into the request color creation means 20. 

[0022] Although a digital color printer equipped with the image processing system of the 2nd mode of this 
invention and this is constituted as mentioned above fundamentally, it explains the correction method of those 
operations and the three-dimension look-up table of the 1st mode of this invention below. First, the creation 
approach of 3DLUT by 3DLUT creation means 22 and the interpolation means 24 of an image processing system 
12 is explained. Drawing 3 is a flow chart which shows an example of the creation approach of 3DLUT by 3DLUT 
creation means 22 and the interpolation means 24. 

[0023] While reading the color data D3 for a color patch output from the memory 26 of an image processing 
system 12 and sending to 3DLUT creation means 22, it outputs to the image recording equipments 14, such as a 
laser beam printer, and in image recording equipment 14, based on the color data D3 for a color patch output, 
negatives are exposed and (printing) developed on sensitive material, for example, the reversal film, color printing 
paper (paper), etc. of a proper, and two or more output color patches P2 are outputted. As shown in drawing 3 , 
in this way, a hue with the first order independent as color patch P2 for 3DLUT, R (red), G (Green), and B (blue) 
— every hue — an input signal value (ri, gj, bk, and i= 1 — N — ), the color data D3 14 for a color patch output, 
i.e., the image recording equipment, of N (N is plurality) stage The patch image P2 of the NxNxN color which 
combined j= 1 - N, k= 1 - N, i.e., the color patch of a NxNxN individual, can be created. 
[0024] Then, the output color patch P2 of the NxNxN individual outputted in this way is measured with 
densitometry equipment 16, and the color data D5 of an output color patch, i.e., the output signal value of image 
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recording equipment 14, (Ri, Gj, Bk, i, j, k= 1 - N) are obtained In this way, the acquired output signal value D5 
(Ri, Gj, Bk, i, j, k= 1 - N) is inputted into an image processing system 12, and is sent to 3DLUT creation means 
22. 

[0025] Next, the input signal value D3 (ri, gj, bk, i, j, k= 1 - N) used for 3DLUT creation means 22 outputting the 
color patch image of a NxNxN individual inputted previously, In this way, using the output signal value D5 (Ri, Gj, 
Bk, i, j, k= 1 - N) acquired by measurement of the inputted color patch image P2 of a NxNxN individual, the I/O 
signal value of each color patch is made to correspond, and NxNxN stage 3DLUT is created. In this way, NxNxN 
stage 3DLUT can be created like a conventional method. The approach and the means of creating such a NxNxN 
stage 3DLUT are good with an approach and a means that it is not especially restrictive and conventionally well- 
known. 

[0026] Then, 3DLUT interpolation means 24 interpolates NxNxN stage 3DLUT created in this way with three- 
dimension interpolation of spline interpolation etc., and creates 3DLUT of high degree of accuracy (MxMxM 
stage) which increased the number of division level from N to M (M>N), M=(N-1) xL+1 [ for example, ], about 
each hue, respectively. Although well-known three-dimension interpolation may be used, for example, spline 
interpolation, tetrahedron interpolation, triangle pole (prism) interpolation, hexahedron (cube) interpolation, 
pyramid interpolation, volume interpolation, etc. can be conventionally mention if three-dimension interpolation is 
possible, although line type interpolation, area interpolation, and volume interpolation are sufficient as the 
approach of interpolation by 3DLUT interpolation means 24 and it is not limit especially here, especially from 
points, such as precision of color reproduction nature, spline interpolation etc. is desirable. In this way, highly 
precise interpolation MxMxM stage 3DLUT can be obtained. In addition, if it is the number of stages N in which 
3DLUT of the NxNxN stage by 3DLUT creation means 22 has sufficient precision to the target color conversion, 
it is not necessary to perform interpolation by 3DLUT interpolation means 24, and to prepare 3DLUT 
interpolation means 24 the very thing. 

[0027] In this way, to obtained MxMxM stage 3DLUT, the correction method of 3DLUT of the 1st mode of this 
invention is enforced, and amended MxMxM stage 3DLUT is obtained. Drawing 4 is a flow chart which shows one 
example of the correction method of 3DLUT of the 1st mode of this invention. 

[0028] High precision 3DLUT created by 3DLUT creation means 22 and the interpolation means 24 is stored in 
memory 26. On the other hand, the purpose color P3 and the request color P4 are beforehand created by each 
creation means 18 and 20. It is measured by densitometry equipment 16 and inputted into an image processing 
system 12 as the purpose color data D6 and request color data D7, respectively. For example, it is stored in 
memory 26 or is held at working-level month memory, such as CPU of an image processing system 12, etc., and 
it is acquired in the image processing system 1 2 so that it can use with the distance operation means 28 and the 
variation calculation means 30, respectively. 

[0029] For example, as long as it is the color into which a user wants to change the color of a result as a 
purpose color, you may be what kind of color, and although not limited especially, you may be important colors, 
such as flesh color, a blue sky color, and a plants color (green), for example. Moreover, the request color used as 
the target which carries out color conversion and finishes these purpose colors is not restricted especially that 
what is necessary is just to set up suitably according to the fidelity and the observation conditions of liking of a 
user, the vanity of a color, or color reproduction. For example, the flesh color reproduced by the sensitive 
material of arbitration is made into the purpose color, and you may make it double with the flesh color of another 
sensitive material aiming at this purpose color, and may make it double with the blue sky color of a target color 
chart in this invention method by making into the purpose color the blue sky color reproduced by the sensitive 
material of arbitration. As a purpose color, when using a color chart, one point is sufficient about the same color 
here, but especially preferably, when using the sensitive material of another kind, it is good to search for two or 
more points about the same color, and to use the average value as data. In addition, it is also possible to choose 
two or more colors as a purpose color. 

[0030] Next, the distance operation means 28 reads 3DLUT from memory 26, and calculates the distance of the 
lattice point of 3DLUT in a color space, and the purpose color according to for example, the following type (2) 
and (3) using the lattice point data of 3DLUT, and the purpose color data acquired. It is not restrictive, for 
example, especially the color space that calculates the distance of the lattice point and the purpose color is L* 
a* b*. You may be concentration space, such as a RGB color space and a CMY color space, also in colorimetry 
space, such as space and XYZ space. 

[0031] The distance between two colors in such a color space is for example, L* a* b*. Space and RGB 
concentration space are defined as follows. 

- L* a* b* The definition of 2 on the distance color space of space (LI, a1, b1) and the distance of (L2, a2, b2) 
is the same as the formula of the color difference, and is defined by the following formula (2). 
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deltaE=root {(L1-L2) 2+(a1-a2) 2+(b1-b2) 2} .... (2) As for 2 on a color space (Db1, Dg1, Dr1) ? and the distance of 
(Db2, Dg2, Dr2), in the distance concentration of -RGB concentration space, it defines as the following type (3) 
similarly. 

deltaD=root {(Db1-Db2) 2+(Dg1-Dg2) 2+(Dr1-Dr2) 2} .... (3) The distance calculated with the distance operation 
means 28 in this way is sent to the converted quantity calculation means 30. 

[0032] The converted quantity calculation means 30 computes converted quantity required to change the 
purpose color into the request color used as a target according to the acquired distance. Thus, the computed 
converted quantity is sent to 3DLUT amendment means 32, and only the converted quantity which was able to 
obtain corresponding lattice point data can be amended, and 3DLUT amendment means 32 can determine 
amendment lattice point data, and can create amended 3DLUT (MxMxM stage). 

[0033] what is necessary be just to operate it at the point of that perimeter , centering on the concentration 
modification data which change the concentration point of a certain purpose color on a color space into the 
request color used as a target as an easy method of perform decision of the calculation of converted quantity 
and amendment lattice point data according to this distance , and creation of amendment 3DLUT , so that 
concentration modification data may decrease in number and go in proportion to the distance from a core . For 
example, it is once concentration data so that it may be shown and the distance from a data point may 
correspond to drawing 5 with vision L* a* b* It changes into a value and is L* a* b*. The above-mentioned 
actuation can be performed on a color space. Signs that the color modification data A obtained by photography 
have also attained to the point around it in proportion to distance are known so that clearly from drawing 5 . 
Moreover, it is good to make it color change reach in the direction in which it was added in vector about what is 
influenced by two data points like C point. Moreover, at this drawing 5 , it is L*. Although color change of a 
direction is not expressed, effectiveness reaches spherically in a color space in fact. 

[0034] A concrete example of the amendment step which amends such a 3DLUT is shown in drawing 6 . It asks 
for the concentration data of the present condition of sensitive material by laser exposure of the image 
recording equipment 14 of a digital printer 10 first Next, a color chart is photoed, the colorimetry of the result is 
carried out, and a target color is defined about each point. If there is another sensitive material which serves as 
a target, it is good also considering the photography result as a target color. They are this photography result 
and target color data L* a* b* It changes into a value and considers as the color change data in a color space 
by the above-mentioned approach. Next, it is concentration data L* a* b* It changes into a value and lets it 
pass in the color conversion system for which it asked in the top. And obtained L* a* b* Data can be again 
changed into concentration and the concentration data used as a target can be obtained. 
[0035] In addition, the range of the lattice point when amendment of such a 3DLUT calculates converted 
quantity according to distance from the concentration point on the color space of the purpose color the color 
difference with the request color which serves as the purpose color and a target although not restricted 
especially — that is More specifically that what is necessary is just to determine suitably according to the 
magnitude of the vector (vector which goes to a request color from the purpose color) of the concentration 
modification data of the concentration point for changing into the distance on a color space, and the desired 
color which serves as a target in the purpose color For example, what is necessary is just to determine the 
lattice point which calculates converted quantity in the magnitude of the distance of the purpose color and the 
lattice point For example, L* a* b* It is good to calculate the converted quantity according to distance about 
the lattice point whose distance with the purpose color on space is 5 or less times of the color difference of the 
purpose color and a request color in the color difference. 

[0036] Thus, calculated amendment 3DLUT is stored in the memory 26 of an image processing system 12, and 
3DLUT in memory 26 is updated. Color conversion of this amendment 3DLUT can be carried out so that a target 
request color may be made to the purpose color which a user wishes with image recording equipment 14. 
however, in amendment 3DLUT obtained in this way Since the purpose color may not be completely convertible 
for the request color used as a target, when the result precision to the request color of the purpose color is 
inadequate Conversion precision (result precision) can be raised by repeating amendment by the correction 
method of 3DLUT of the 1st mode of this invention mentioned above to amendment 3DLUT. 
[0037] That is, amendment 3DLUT is read from memory 26, color conversion of the purpose color data D3 is 
carried out by the color conversion means 34, and the color data D4 for the correction purpose color output are 
obtained. Based on this color data D4, image recording equipment 14 outputs the correction purpose color P3, 
with densitometry equipment 16, measures that depth of shade and obtains the correction purpose color data 
D6. Then, this correction purpose color data D6 is compared with the request color data D7 currently called for 
previously, if that color difference is in a users tolerance limit (below predetermined desired value), re- 
amendment of amendment 3DLUT will not be performed but this correction method will be ended. 
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[0038] However, when both color difference is over the tolerance limit, the operation of the distance during the 
purpose color and the lattice point by the distance operation means 28, calculation of the converted quantity of 
the lattice point data based on the converted quantity calculation means 30, and re-amendment of amendment 
3DLUT by the amendment means 32 are repeated until the color difference of the correction purpose color data 
D6 and the request color data D7 comes in a tolerance limit 

[0039] In this way, 3DLUT which can change the specific purpose color into the desired color which fully serves 
as a target can be obtained, here, a user compares with the output request color P4 the correction purpose 
color P3 which has judged the conversion precision to the request color of the purpose color by the color 
difference of both concentration data and which this invention was not limited to this but was outputted also 
although kicked by viewing, and conversion precision and a result may be judged. 

[0040] In addition, what is necessary is just to choose suitably according to the precision of color reproduction 
nature demanded rather than to to be restrictive especially if it is plurality, although it will create and the several 
NxNxN individual of the color patch to survey will be decided, in order that the number of stages N of each hue 
with the first independent order of 3DLUT created first may create NxNxN stage 3DLUT. Moreover, what is 
necessary is it not to be restrictive and just to choose it from the number of stages N of each hue of the 
original 3DLUT suitably according to the precision and the continuity of color reproduction nature which are 
demanded especially, if the number of stages M of each hue with the first independent order of correction 
MxMxM stage 3DLUT interpolated and created is size. Of course, since the number of the color patches 
surveyed as mentioned above serves as a NxNxN individual, if the precision and the continuity of required color 
reproduction are satisfied, the smaller one is desirable [ these number of stageses N and M ], although the larger 
one is good from color reproduction precision or the point of a continuity. For example, as for the number of 
stages N of the first 3DLUT, it is good that they are nine or more steps preferably [ that they are seven or more 
steps ] and more preferably, and it is good that they are 17 or more steps preferably [ the number of stages M 
of 3DLUT after interpolation / that they are 12 or more steps ] and more preferably. In addition, since the larger 
one is good from the point of color reproduction nature, it is not necessary to set up especially the upper limit of 
number of stageses N and M. In addition, as one index, although the relation between a number of stages N and a 
number of stages M is not restrictive, either, as mentioned above, it may be especially set up as M=(N-1) xL+1 
in consideration of the case where the point of an individual (L-1) is interpolated, during the lattice point of 
NxNxN stage 3DLUT. Here, L is two or more, and when L is 2, it is the case where the middle point during the 
lattice point of 3DLUT is interpolated. 

[0041] Therefore, although the color chart (color patch) used as the target of the color patch for 3DLUT 
creation used here or the color conversion for amendment may be created by the above-mentioned image 
output system (color laser beam printer) according to 3DLUT created and an available number of stages is 
restricted The exclusive color chart beforehand created by well-known color charts and the objects for color 
correction, such as color targets (ANSI/[T8.7/1, IT8.7/2, IT8.7/3, etc.) beforehand set up in the I/O system and 
the Macbeth chart, may be used. 
[0042] 

[Example] The correction method of the three-dimension look-up table of the 1st mode concerning this 
invention is concretely explained below based on an example. 
(Example 1) 

1) first — a laser color printer (Phisul2; Fuji Photo Film Co., Ltd. make — ) The 7th color dynamics conference 
collected works P119 - P October30, 1990 [ 126 or ], Reference will be used for 31 days. As opposed to 
reversal film ASUTIA (ASTIA) (both Fuji Photo Film Co., Ltd. make) with the desired color used as reversal film 
pro beer (PROVIA) and a target with a color to be set as the object of color correction Negatives are developed 
by performing exposure based on 15x15x15 color patch data for 3DLUT (ri, gj, bk, i, j, k=1-15) which assigned the 
between from maximum to the minimum value to 15 steps for the light exposure about each hue of RGB. 
15x15x15 color patch images were created. 

[0043] In this way, 15x15x15 created color patches were recorded with the scanner SG1000 (great Japan screen 
company make), and it asked for the RGB color data to each patch as each (Ri, Gj, Bk, i, j, k=1~15). In this way, 
15x15x15 steps of 3DLUTs were created from the correspondence relation between the output color data (Ri, 
Qj, Bk, i, j, k=1-15) about 15x15x15 obtained color patches for 3DLUT, and the data for a color patch output (ri, 
gj, bk, i, j, k=1-15) used at the time of exposure. Thus, the data which hit at the middle point of 15x15x15 steps 
of each created stage of 3DLUT were asked for and interpolated by the spline interpolation method, and 
29x29x29 steps of 3DLUTs which increased the number of stages to 29 steps were created. 
[0044] 2) The same person was photoed on the same conditions using two sorts of above-mentioned reversal 
films. 
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3) in this way — the flesh color in the portrait image photoed by two sorts of above-mentioned reversal films — 
respectively — 24 corresponding points of two sorts of reversal film pro beer, and this ASUTIA — a spectrum - 
- a colorimetry machine — the colorimetry was carried out using TC-1800M (Tokyo Denshoku Co. t Ltd. make). 
The average of the color difference of 24 points and 24 points of this ASUTIA with this beige pro beer was 2.53. 

4) L* a* b* of 24 flesh colors of reversal film pro beer, and each lattice point of 15x15x15 steps of 3DLUTs of 
this pro beer, and 29x29x29 steps of 3DLUTs The distance in space is found. When the color difference went 
into less than 5 times of the color difference between pro beer-ASUTIA, in proportion to the distance which was 
able to ask for lattice point data, color conversion was carried out from the color data of this pro beer at the 
color data of this ASUTIA. Thus, only the beige part was able to calculate two sorts of 3DLUTs from which other 
colors serve as color reproduction of this pro beer by the color reproduction of this ASUTIA. 

[0045] 5) Thus, the colorimetry of the 24 above-mentioned beige points which are the purpose colors of the 
color correction outputted to this pro beer using two sorts of newly calculated 3DLUTs was carried out, and the 
average of the color difference with 24 corresponding points with this beige ASUTIA used as a target was as 
follows. 

In the case of 15x15x15 steps of 3DLUTs In the case of 1.5629x29x29 steps of 3DLUTs To 1.326 pans By 
repeating the correction method of 3DLUT of above-mentioned this invention about the case of 29x29x29 steps 
of 3DLUTs by making into a starting point the flesh color obtained after 3DLUT amendment (correction) The 
average of the color difference with 24 corresponding points with this beige ASUTIA used as the beige above- 
mentioned 24 points which are the purpose colors of the color correction outputted to this pro beer, and a 
target was as follows. 

1st repetitive correction 2nd 0.94 iteration correction 3rd 0.90 iteration correction 0.89 [0046] The average of 
the color difference of 24 points and 24 corresponding points with beige reversal film ASUTIA with the beige 
reversal film pro beer which was 2.53 first so that clearly from the above result If 3DLUT amended by this 
invention method is used, even if it is the case of 15x15x15 steps of 3DLUTs by the observation of a color 
patch, even if It becomes small with 1.56, and even if other colors are still pro beer, it turns out that the color 
near the flesh color of ASUTIA was able to be made to the beige chisel. Moreover, when 29x29x29 steps of 
highly precise 3DLUTs to which the number of stages was made to increase by spline interpolation are used, it 
turns out that the corresponding color difference of 24 points with both beige films is set to 1.32, it becomes still 
smaller, and the precision of color conversion in the flesh color of beige ASUTIA of pro beer improves further. 
[0047] Furthermore, by repeating this invention method, and applying and repeating it, whenever it repeats the 
average value of the color difference of 24 flesh colors of both films repeatedly, it becomes small gradually, and 
it is also understood that the precision of color conversion in the flesh color of beige ASUTIA of pro beer 
improves with steps further. As mentioned above, when obtaining the image with which only the specific color 
was changed into the desired color, and was finished, the effectiveness of this invention method is clear. 
[0048] Although the digital color printer equipped with the image processing system and this which carry the 
correction method of a three-dimension look— up table and this concerning this invention out is constituted as 
mentioned above fundamentally, as for this invention, in the range which is not necessarily limited to this and 
does not deviate from the summary of this invention, it is needless to say for various amelioration and 
modification of a design to be possible. 
[0049] 

[Effect of the Invention] As explained in full detail above, according to the correction method of the three- 
dimension look-up table of the 1st mode of this invention, the lattice point data of the three-dimension look-up 
table for color conversion are partially correctable so that it can change into the color of a request aiming at the 
color of the specific purposes, such as flesh color, a blue sky color, and a plants color (green). And it is in 
offering the digital color printer equipped with the image processing system and this which carry this out 
[0050] Moreover, according to the image processing system of the 2nd mode of this invention, it can have the 
function which amends a three-dimension look-up table partially so that it may change into the request color 
aiming at the specific purpose color. Moreover, according to the digital color printer of the 3rd mode of this 
invention, in the request color aiming at the specific purpose color, a three-dimension look-up table can be 
partially amended so that color conversion may be carried out, and the specific purpose color can output the 
playback image to which the target request color was made by using the amended three-dimension look-up 
table. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of the digital color printer of the 3rd mode of this invention. 
[Drawing 2] It is the block diagram of one example of the image processing system of the 2nd mode of this 
invention used for the digital color printer shown in drawing 1 . 

[Drawing 3] It is the flow chart of one example of the approach of creating beforehand the three-dimension 
look-up table used for the correction method of the three-dimension look-up table of the 1st mode of this 
invention. 

[Drawing 4] It is the flow chart of one example of the correction method of the three-dimension look-up table of 
the 1 st mode of this invention. 

[Drawing 5] It is the graph which shows the converted quantity of the concentration point of the correction 
method of the three-dimension look-up table of this invention, and an example as a result of amendment. 
[Drawing 6] It is the explanatory view showing the concrete amendment step which enforces the correction 
method of the three-dimension look-up table of this invention. 

[Drawing 7] It is an explanatory view explaining the outline of the three-dimension look-up table in an actual 

image output system. 

[Description of Notations] 

10 Digital Color Printer 

1 2 Image Processing System 

14 Image Recording Equipment 

16 Density Measurement Equipment 

18 The Purpose Color Creation Means 

20 Request Color Creation Means 

22 Three-Dimension Look-up Table Creation Means 

24 Three-Dimension Look-up Table Interpolation Means 

26 Memory 

28 Distance Operation Means 

30 Converted Quantity Calculation Means 

32 Three-Dimension Look-up Table Amendment Means 

34 Color Conversion Means 
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